Age is related to the length of absences. Given the relatively low chronic morbidity among younger employees, it is likely that reasons other than ill health account for increased SA. More evidence on factors behind the changing trends is needed in order to reduce SA and extend the working careers of young people. (J Occup Health 2015; 57: 474-481) 
Sickness absence (SA) means absence from work due to ill health that affects work ability. It is a medical, psychological, social, and economic phenomenon and is often used as an indicator of employee health 1) . It imposes considerable direct and indirect costs on the employee and the employer 2) . Increased SA among younger employees has raised concerns in the Finnish labor-market debate. Young adults entering working life play a key role in extending working careers, and prolonged SA is a challenge in this respect 3) . Previous studies have concentrated on older age groups: thus there is a need to investigate trends and changes in SA in order to plan and evaluate appropriate actions to reduce SA and extend the work careers of young employees.
SA can be divided into shorter and longer periods in accordance with various classifications. A short SA may not be wholly related to ill health but may also reflect coping behavior 4) , and it is sometimes referred to as voluntary or motivational absence 5) . However, short SAs, especially if they are frequent, also predict longer SA, suggesting a not insignificant effect on health and work ability 6) . Long, medically confirmed SA is a strong risk factor for permanent work disability 3) . Previous studies have shown that SA varies by age 7, 8) , and that young employees have more short SAs than their older counterparts 9) . It was also found in a Swedish study that young adults aged 18−29 had more self-certified SAs (1−7 days) than their 30-54-year-old counterparts 6) , which reflects the findings of our previous study 10) . Overall, younger employees tend to have fewer long SAs than their older counterparts 10) . It is also well established that women have more SAs than men irrespective of length 7, 10) . This higher rate among women has been attributed to different occupations 10) , psychosocial 11) and physical work demands 12) , working conditions 13) , and work-family imbalance 14) . However, according to some findings, the gender divide cannot be attributed to a tendency among women to have a less healthy working envi-ronment than men 15) , and family-related factors also show only weak associations with SA 12) . Pregnant women 16) and young women with children 17) have high SA rates.
Studies on SA among young employees are lacking. In order to address this need, our aim was to investigate 12-year trends in self-certified and medically certified SA among young (less than 35 years old) female and male employees. Older (35−54 years old) employees were used as a reference group. The specific aims were to examine 1) age group differences in trends in short, intermediate, and long SAs and 2) changes in the SA trends among the different age groups from 2002 to 2013.
Material and Methods

Data
This study was part of the Helsinki Health Study on health and well-being performed with employees of the City of Helsinki, Finland 18) . Helsinki is the capital of Finland and has more than 600,000 inhabitants 19) . The City of Helsinki is the country's largest employer, and its main areas of operation include healthcare, education, social-welfare services, public transport, culture, construction, and technical services. During the study period, the number of all staff was approximately 40,000 and the proportion of women was around 75% 20, 21) . We used City of Helsinki personnel and SA registers to obtain individual-level information on SA and sociodemographic characteristics. The registers cover all employees, their work contracts, and SAs to an accuracy level of one day.
All staff permanently and temporarily employed in the years 2002−2013 and aged 18−24, 25−29, 30−34, and 35−54 10, 22) were included in the analyses (Table 1) . Part-time employees, i.e., employees with less than 28 weekly working hours, and those with no registered income (due to leaves of absence or other reasons) were excluded.
We classified SA spells into three lengths: short, 1−3 day SAs, which were self-certified; intermediate, 4−14 day SAs, which were medically certified; and long, 15+ day SAs, which were eligible for sickness allowance paid by the Social Insurance Institution of Finland. We examined annual SAs at the group level 10) . We combined consecutive and overlapping SAs. All interruptions for reasons other than employee's own illness, such as a child's illness or work injury, were excluded from the analyses.
Statistical methods
Sickness absence rates and days per 100 personyears for self-certified short (1−3 days), medically certified intermediate (4−14 days), and long (15+ days) SA spells were calculated annually; that is, each year is a cross-section in time. We analyzed women and men separately given the differences in SA trends. All the analyses were conducted by age group for different lengths of SA. Age was adjusted for among the 35−54-year-olds using 2008 data as the standard population. Joinpoint regression modelling 23 ) was used to identify major changes, i.e., turning points in sickness absence trends. In joinpoint models, several different trend lines are connected together at the turning points. The joinpoint modelling starts with a linear trend line, with 0 turning points, and then tests whether there are turning points that are statistically significant and should be added to the model. We specified the maximum number of turning points as two based on visualization of the actual SA trends. The statistical significance of a change in the trend was assessed using a Monte Carlo Permutation method. Annual percentage changes, that is, estimated constant percentage changes per year, were calculated from the joinpoint models for the identified trend periods. Annual percentage changes along with 95% confidence intervals (CI) are presented for each identified SA trend period. Analyses were conducted using Joinpoint Regression Program version 4.1.1 24) . Fig. 1 ) was higher in the younger age groups; the youngest employees had the highest levels, and the oldest employees had the lowest levels. Among the women, short SAs first increased and then decreased during the study period in all age groups. The joinpoint regression models ( Table 2 , Fig. 1 ) confirmed the turning points in the trends from 2007 to 2010: they were earlier among the younger women than the older women. Short SAs increased for each age group at the beginning of the study period, the strongest increase 
Results
Changes in SA trends among women
Changes in SA trends among men
The number of short (1−3 days) SAs (Table 1 , Fig. 1 ) was higher in men in the younger age groups, and this was similar to the results for the women: there was first an increase and then a decrease, except for the youngest group. The turning points in the trends ( Table 2 Table 1) .
The three youngest age groups differed from the oldest in terms of long SAs (Table 1, Fig. 3 . The number of long SAs in the three oldest age groups was at considerably lower at the end of the study period than at the beginning. 
Discussion
This study examined trends in sickness absence spells of various lengths among younger female and male municipal employees from 2002 to 2013, as compared with their older counterparts. The main results were as follows. 1) The numbers of short and intermediate SAs were higher and that of long SAs was lower among the younger employees compared with their older counterparts. 2) During the study period, the differences between age groups remained broadly similar for short SAs among both genders and for intermediate SAs among women, increased for intermediate SAs among men, and decreased for long SAs among both genders. 3) SAs of almost any length among both women and men first increased and then decreased during the study period. 4) Throughout the study period, women had more SAs of any length than men. Our results revealed higher numbers of short SAs among the younger employees than the older employees, which is in line with previous findings 6) . This could be related to the more rapid recovery from infectious diseases among young people, for example, but in that case, the number of intermediate SAs should be much lower than among older employees. It has been suggested that short SAs might be related to motivational issues 5) and not only to ill health. For example, younger employees may prefer leisure time to paid work 25) . It has also been suggested that younger employees might stay away from work due to minor health problems more readily than older employees and therefore have higher levels of short SA 9) . In our data, the educational and occupational class distributions remained relatively similar during the study period, indicating that changes and differences in SA among the different age groups might not be related to socioeconomic position. There were also no substantial changes in the social-benefit system in Finland during the period of 2002 to 2013. Employees receive their full salary during SAs of less than 10 working days (14 days including weekends); thus a reduction in earnings is unlikely to affect short absences. The higher number of long SAs among older employees than among younger ones is in line with the results of previous studies 10) , as sickness increases with age 7) . Women had more SA than men in all age groups irrespective of length, as has also been found in previous studies 7, 10) . Employees with permanent and nonpermanent contracts were all included in our analyses. Among the young employees, the percentage of people with a permanent contract (Table 1) varied during the study period, from 11 to 22% among the 18−24 year olds and from 39 to 50% among the 25−29 year olds. More women than men in these two youngest age groups had permanent job contracts. Of the 30−34 and 35−54 year olds, 63−70% and 74−85%, respectively, had permanent contracts. According to the results of a Swedish study, women with nonpermanent contracts had significantly lower numbers of short and long SAs than permanent employees, but permanence did not affect SAs among men 26) . We were unable to investigate the effect of job permanence on SAs because of the small numbers of permanent employees in the younger age groups.
Finland went into an economic downturn in 2008, and by that end of the year, there was a perceived increase in job insecurity 27) . Studies have shown that downsizing reduces non-health-related absences, but increases ill health and long SAs 28) . Job insecurity can lead to increasing SA because of the stressor effect 29) , but it can also lead to increasing sickness "presenteeism" 30) . We identified clear turning points in most of the SA trends, which in the case of short and intermediate SAs in particular were located between the years 2007 and 2010. It is possible that the decreasing trend is related to the economic situation. The turning points occurred earlier in the case of long SAs, and the absolute trends (Table 1) show that long SAs increased among the youngest women and men and also among 25−29 year old men from 2010 to 2013. Many people in these groups have nonpermanent jobs, and job insecurity may have a detrimental effect on health.
The City of Helsinki offers similar occupational health services to all its employees, but a specific preventive focus on working communities rather than individuals started in 2007 20) . The preventive measures include support for these communities, and comprehensive occupational health services for superiors aiming to improve their work ability and potential to support their subordinates. A good relationship between superiors and subordinates helps to reduce SA 31) . The City of Helsinki also introduced a model requiring superiors to discuss SA with their subordinates when the number of days of absence reaches a certain level 20) . These measures may also have influenced the SA levels and could explain some of the decrease in intermediate and long SAs after 2007.
Joinpoint modelling enabled us to identify changes in the recent SA trends, which is important especially in terms of designing and evaluating workplace measures aiming to reduce SA in different age groups. Based on our results, although young employees have less chronic diseases, their SA levels suggest a need for paying attention to their health and lifestyles, which might be connected to their SA behaviors. Measures undertaken by employers and occupational health care services are key ways of improving health and reducing SA. Towards the end of our study period, SA among younger employees decreased, which is a positive direction and sign. However, further measures are needed to prevent possible increase in SA in the future. SA-related behaviors may also remain as younger employees get older. This would increase the burden of SA for employees and employers, particularly as health and functioning deteriorate with increasing age. Monitoring future trends in SA also provides important information for evaluating prior preventive measures and suggesting further efficient measures to reduce SA among young employees.
Methodological considerations
This study was based on extensive SA registers held by the employer, providing a reliable and comprehensive data source. However, the study population included more women than men, which is typical in the Finnish municipal sector 12) . In the case of younger men, the small number of participants affected the statistical power in the analysis of the turning points in SA trends. We lack diagnostic information, which is a limitation especially in the case of young female workers, who in previous studies have been shown to have more pregnancy-related SAs than other women 16) . However, pregnancy-related absences are usually longer 16) and therefore do not explain the high number of short SAs among younger women. The participants in our study were municipal employees from the City of Helsinki, the largest employer in Finland. Our results can be generalized with caution to the Finnish municipal sector, but not to the labor force in general.
Conclusions
Reducing both shorter and longer sickness absences is in the interests of the employer and the employee, as well as occupational healthcare services. Short SAs may cause harm to employers due to difficulties in arranging cover at short notice and leaving work undone 32) . Long and frequent SAs have a particularly high economic price 32) . Preventive measures should be focused especially on short and intermediate SAs among younger employees and long SAs among older employees. However, the number of long SAs in the youngest women is now higher than at the beginning of the 2000s. There is a need to extend work careers; thus investments in employee health and work ability are needed in the early stages, before illnesses begin to appear.
